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(54) Method of and apparatus for laminating disc-shaped substrates 



(57) There is provided a method of and an appara- 
tus for laminating disc-shaped substrates capable of 
automatically bonding an adhesive agent to the disc- 
shaped substrates very effectively and continuously. 
The method of laminating disc-shaped substrates com- 
prising preparing an adhesive sheet body (S) compris- 
ing a plurality of adhesive agents (S2) each covered 
with a release paper (S3), peefing off the release paper 
(S3) from the adhesive sheet body (S), positioning the 
adhesive sheet body (S) from which the release paper 
(S3) is peeled off over a lower disc-shaped substrate 
(D1), pressing the adhesive sheet body (S) to allow the 
adhesive agent (S2) adhered to the lower surface of the 
adhesive sheet body (S) to bond or transfer onto a sur- 
face of the tower disc-shaped substrate (D1 ), peeling off 
the adhesive sheet body (S) from the adhesive agent 
(S2) bonded onto the surface of the lower disc-shaped 
substrate (D1). placing an upper disc-shaped substrate 
(D2) on the lower disc-shaped substrate (D1). pressing 
the upper disc-shaped substrate (D2) against the fower 
cfisc-shaped substrate (D1), thereby bonding the lower 
disc-shaped substrate (D1) and the upper disc-shaped 
substrate (D2). The laminating apparatus for laminating 
disc-shaped substrates axnprising a holding table (2) to 
place a lower disc-shaped substrate (D1) thereon, sup- 
porting members (tension rollers 5A, 5B) for extending 
an adhesive sheet body (S) therebetween at a given 
interval over the holding table (2), a centering shaft (3) 
tor positioning the adhesive sheet body (S). a laminating 
roller (1) for pressing the adhesive sheet body (S) 
against the tower (fee-shaped substrate pi) to bond 
the adhesive sheet body (S) onto the lower disc-shaped 



substrate (D1) while moving on the lower disc-shaped 
substrate (D1) from one end thereof to the other thereof, 
and a peefing member (4) for peeling off the adhesive 
sheet body (S) bonded onto the lower disc-shaped sub- 
strate (D1) from the lower disc-shaped substrate (D1). 
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Description 

[0001] The present invention relates to a method of 
and an apparatus tor laminating disc-shaped sub- 
strates, particularly to a method of integrally laminating s 
two disc-shaped substrates using an adhesive sheet 
and an apparatus for carrying out the method, namely, 
an apparatus for bonding the adhesive sheet body onto 
two disc-shaped substrates. 

[0002] Computers, especially personal computers are io 
remarkably popularized recently, and storage media to 
be used thereby, particularly capacity of a storage disc 
has been high dense and kinds of the storage media are 
increased. There are a magnetic disc an optical disc 
(e.g.. CD-ROM), an optical magnetic cfisc (eg.. MO), is 
etc. as the storage disc Among others, the demand of 
the optical cfisc as the storage disc has been increased 
recently. 

[0003] Exemplifying an optical disc called as a DVD a 
disc-shaped substrate that is a single plate constituting 20 
the DVD is standardized to have a thickness of 0.6 mm 
and an outer diameter of 120 mm and an inner diameter 
of its central hole of 15 mm Since such a thin disc- 
shaped substrate formed of a single plate is low in 
mechanical strength and is easily deformabJe. and in 25 
view of storage capacity, the disc-shaped substrates 
each having the same thickness (0.6 mm) are bonded 
onto each other to form an integrated substrate in a 
practical use thereof . 

[0004] Such a high dense storage disc including a ao 
DVD is generally used as a laminated structure as set 
forth above, but not used as a single plate. In such a 
case, it is needless to say that both the upper and tower 
disc-shaped substrates are inevitably needed to be 
bonded onto each other. 35 
[0005] A series of following processes or steps have 
been taken to manufacture an integrated storage disc 
(eg. optical disc) by bonding two disc-shaped sub- 
strates (see Fig. 22), as in the following. 

40 

(1) a step of placing a tower disc-shaped substrate 
Dt on a hoofing table 2A; 

(2) a step of coating an adhesive agent R made of 
UV cured resin to the tower disc-shaped substrate 
D1; 46 

(3) a step of placing an upper disc-shaped sub- 
strate D2 on the tower disc-shaped substrate D1 to 
overlay the former on the latter; 

(4) a step of rotating the hokfi ng table 2A to develop 
the adhesive agent R interposed between the disc- 50 
shaped substrates D1 and D2 on the entire sur- 
faces thereof ; and 

(5) a step of irradiating the developed adhesive 
agent made of UV cured resin with UV to cure the 
adhesive agent 55 

[0006] The storage disc is manufactured by the afore- 
mentioned steps, namely, the two disc-shaped sub- 



strates D1 and D2 are bonded onto each other to form 
a single integrated optical disc. 
[0007] However in such a bonding method, since the 
adhesive agent is developed in a wider range by rotating 
the holding table, the adhesive agent is scattered out- 
ward by the centrifugal force. The periphery of the stor- 
age disc is made dirty by the spray of the adhesive 
agent or the adhesive agent is got scattered and tost 
and hence the using efficiency of the adhesive agent is 
lowered. 

[0008] Further, there is a problem that the thickness of 
the adhesive layer is not at all uniform. StjD further, there 
is another problem that the number of manufacturing 
steps increases to increase the manufacturing cost 
because of the necessity of the step of irradiating adhe- 
sive agent with UV to cure the adhesive agent 
[0009] Accordingly, there is studied a method of bond- 
ing two disc-shaped substrates using an adhesive 
agent without requiring the developing step of the adhe- 
sive agent as set forth above. In the bonding method 
using an adhesive agent the adhesive agent is bonded 
onto one of two disc-shaped substrates to be bonded, 
thereafter the other disc-shaped substrate is overlaid on 
the disc-shaped substrate onto which the adhesive 
agent is bonded. 

[0010] An adhesive agent is generally used in a state 
where it is bonded onto a sheeting, i.e. adhesive sheet 
body forming a base member, that is, a plurality of adhe- 
sive sheets or the adhesive agents are adhered to the 
adhesive sheet body. Accordingly, it is very ineffective to 
peel off the adhesive agent adhered to the adhesive 
sheet body one by one manually to bond or transfer it 
onto the tower disc-shaped substrate when two disc- 
shaped substrates are bonded onto each other. Further, 
fine air bubbles are BaJble to enter between toe adhesive 
and the lower disc-shaped substrate when manually 
peeling off the adhesive agent SbTJ further, bonding 
operation of an adhesive agent need be automated to 
incorporate the bonding operation of the adhesive agent 
to the disc-shaped substrates into the laminating lines 
of the disc-shaped substrates so as to produce a series 
of laminating lines which are sequentially controlled as 
a whole. That is. it is inevitable to autornatk^ bond the 
adhesive agent to the dKc-shaped substrate to produce 
continuous laminating lines. 

100111 The present invention has been made to solve 
the aforementioned problems. That is, it is an object of 
the invention to provide a method of laminating disc- 
shaped substrates capable of automatically bonding an 
adhesive agent to the rise-shaped substrate very effec- 
tively and continuously, and an apparatus for carrying 
out this method. 

[0012] It is another object of the invention to provide a 
method of laminating disc-shaped substrates capable of 
preventing air from entering between the adhesive and 
one substrate when bonding the disc-shaped sub- 
strates by the adhesive agent, and an apparatus for car- 
rying out this method. 
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[0013] The inventors of the present application endea- 
vored themselves to study the aforementioned prob- 
lems and has found that release paper is peeled off 
from an adhesive agent bonded onto an adhesive sheet 
body and the exposed adhesive agent is bonded onto 5 
the lower disc-shaped substrate so as to sequentially 
bond the adhesive agent to the lower disc-shaped sub- 
strate, and thereafter has completed the invention. 
[0014] A first aspect of the invention resides in a 
method of laminating disc-shaped substrates compris- 10 
ing preparing an adhesive sheet body S comprising a 
plurality of adhesive agents S2 each covered with a 
release paper S3, peefing off the release paper S3 from 
the adhesive sheet body S. positioning the adhesive 
sheet body S from which the release paper S3 is peeled is 
off over a fower disc-shaped substrate D1, pressing the 
adhesive sheet body S to allow the adhesive agent S2 
adhered to the lower surface of the adhesive sheet body 
S to bond or transfer onto a surface of the lower disc- 
shaped substrate D1, peeling off the adhesive sheet so 
body S from the adhesive agent S2 bonded onto the 
surface of the lower disc-shaped substrate D1. placing 
an upper disc-shaped substrate D2 on the tower disc- 
shaped substrate D1, pressing the upper disc-shaped 
substrate D2 against the tower disc-shaped substrate 2s 
D1. thereby bonding the tower disc-shaped substrate 
D1 and the upper disc-shaped substrate D2. 
[0015] A second aspect of the invention resides in the 
method of laminating disc-shaped substrates compris- 
ing the steps of: so 

(1) preparing an adhesive sheet body S comprising 
a plurality of adhesive agents S2 each covered with 
a release paper S3; 

(2) peeling off the release paper S3 from the adhe- ss 
sive sheet body S; 

(3) positioning each adhesive agent S2 of the adhe- 
sive sheet body S over a lower disc-shaped sub- 
strate D1 using a positioning member; 

(4) pressing the adhesive sheet body S from which 40 
the release paper S3 is peeled off against the tower 
disc-shaped substrate 01 to allow the adhesive 
agent S2 adhered to the tower surface of the adhe- 
sive sheet body S to bond onto a surface of the 
tower substrate D1 by moving a laminating member 46 
from one end of the tower cisoshaped substrate Dl 

to me other end thereof; 

(5) peefing off the adhesive sheet body S from the 
adhesive agent S2 bonded onto the tower disc- 
shaped substrate D1 using a peefing member; so 

(6) placing an upper disc-shaped substrate D2 on 
the tower disc-shaped substrate D1 ; and 

(7) pressing the upper disc-shaped substrate D2 
against the lower disc-shaped substrate D1 to inte- 
grally laminate the disc-shaped substrates D1 and ss 
D2. 

[0016] A third aspect of the invention resides in the 



method of further including a step of collecting the 
release paper S3 in the second aspect of the invention. 
[0017] A fourth aspect of the invention resides in the 
method wherein the step of collecting the release paper 
S3 in the second aspect of the invention is performed 
using an adhesive tape having an adhesion relative to 
the release paper S3 which is greater than that of the 
adhesive agent S2 relative to the release paper S3. 
[0018] A fifth aspect of the invention resides in the 
method wherein the step of (3) in the second aspect of 
the invention is performed in a state where a weak ten- 
sion is applied to the adhesive sheet body S. 
[0019] A sixth aspect of the invention resides in the 
method of laminating disc-shaped substrates of the sec- 
ond aspect of the invention, wherein the step of (3) is 
performed by inserting the tip end of a centering shaft 3 
serving as the positioning member into a hole P of the 
adhesive sheet body S 

[0020] A seventh aspect of the invention resides in the 
method wherein the adhesive sheet body S used in the 
step of (3) in the second aspect of the invention is 
slightly inclined relative to the tower disc-shaped sub- 
strate D1. 

[0021] An eighth aspect of the invention resides in the 
method wherein the laminating member used in the 
step of (4) in the second aspect of the invention is a roO- 
mg laminating roller. 

[0022] A ninth aspect of the invention resides in the 
method wherein the peefing in the step of (5) in the sec- 
ond aspect of the invention is performed by the peefing 
member that traverses over the tower discihaped sub- 
strata D1. 

[0023] A tenth aspect of the invention resides in the 
method wherein the peefing member in the ninth aspect 
of the invention peels off the adhesive sheet body S 
from the adhesive agent S2 while supporting the adhe- 
sive sheet body S in a state where the adhesive sheet 
body Sand the tower disc-shaped substrate D1 do not 
contact each other to keep a slight gap therebetween. 
[0024] An eleventh aspect of the invention resides in 
the method wherein the peeling member in the ninth 
aspect of the invention has two support rods and the 
adhesive sheet body S is extended between these two 
support rods. 

[002$] A twelfth aspect of the invention resides in the 
method wherein the peefing member in the ranth aspect 
of the invention peels off the ao^esive sheet body S at 
an acute angle between the adhesive sheet body S and 
the lower disc-shaped substrate D1. 
[0026] A thirteenth aspect of the invention resides in a 
method of laminating disc-shaped substrates compris- 
ing the steps of: 

(1) preparing an adhesive sheet body S comprising 
a plurality of adhesive agents S2 each covered with 
a release paper S3; 

(2) peefing off the release paper S3 from the adhe- 
sive sheet body S; 
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(3) positioning each adhes/ve agent S2 of the adhe- 
sive sheet body S over a lower disc-shaped sub- 
strate D1 by inserting the tip end of the po si tioning 
member into the hole P of the adhesive sheet body 

(4) pressing the adhesive sheet body S from which 
the release paper S3 is peeled off to aDow the 
adhesive agent S2 adhered to the tower surface of 
the adhesive sheet body S to bond or transfer onto 

a surface of the tower disc-shaped substrate D1 by w 
moving a roiling laminating roller from one end of 
the tower disc-shaped substrate D1 to the other end 
thereof; 

(5) peeling off the adhesrve sheet body S from the 
adhesive agent S2 bonded onto the surface of the is 
tower disc-shaped substrate D1 in the manner that 
the peeling member traverses whfle supporting the 
adhesive sheet body S in a state where the adhe- 
sive sheet body S and the lower disc-shaped sub- 
strate D1 do not contact each other to keep a slight so 
gap therebetween. 

(6) placing an upper disc-shaped substrate D2 on 
the tower disc-shaped substrate D1 ; and 

(7) pressing the upper disc-shaped substrate D2 
against the tower disc-shaped substrate D1 to bond 2s 
the tower disc-shaped substrate D1 and the upper 
disc-shaped substrate D2. 



[0027] A fourteenth aspect of the invention resides in 
a laminating apparatus for laminating disc-shaped sub- so 
states comprising a holding table (2) to place a tower 
disc-shaped substrate D1 thereon, supporting mem- 
bers (tension rollers 5A. 5B) for extending an adhesive 
sheet body S therebetween at a given interval over the 
holding table (2), a centering shaft (3) for positioning the ss 
adhesive sheet body S. a laminating roller 1 for pressing 
the adhesive sheet body S against the tower disc- 
shaped substrate D1 to bond the adhesive sheet body S 
onto the tower disc-shaped substrate D1 while moving 
on the lower disc-shaped substrate D1 from one end 40 
thereof to the other thereof . and a peefing member 4 tor 
peeling off the adhesrve sheet body S bonded onto the 
lower disc-shaped substrate D1 from the tower (fee- 
shaped substrate D1. 

[0028] A fifteenth aspect of the invention resides in the 4S 
laminating apparatus wherein the centering shaft 3 in 
the fourteenth aspect of the invention comprises a sec- 
ond small diameter portion 32 that is inserted into a 
boss hole 21 of the holding table 2, a first smaflrfameter 
portion 31 that is inserted into the hole P of theadhesrve so 
sheet body S . and a large cfiameter portion 33 that con- 
tacts the back surface of the adhesive sheet body S. 
[0029] A sixteenth aspect of the invention resides in 
the laminating apparatus wherein the peeling member 4 
in the fourteenth aspect of the invention comprises a ss 
base 41 that traverses and rods, a leading support rod 
43 and an angle restriction support rod 42 respectively 
provided at positions remote from the center of the base 



41 by given intervals. 

[0030] A seventeenth aspect of the invention resides 
in the laminating apparatus wherein the angle restriction 
support rod 42 of the peefing member 4 in the sixteenth 
aspect of the invention has an acute angle portion 42A 
by which the adhesrve sheet body S ts peeled off from 
the lower disc-shaped substrate D1 at an acute guiding 
angle cl 

[0031] With the employment of the methods of temi- 
nating disc-shaped substrates according to the first to 
the twelfth aspects of the invention, the adhesrve agent 
can be continuously and automatical] 
tower disc-shaped substrate thereby making it possible 
to effectively bond the disc-shaped substrates. 

Fig. 1 is a view showing how to bond an adhesrve 
agent when laminating disc-shaped substrates: 
Ftg. 2 is a view showing how to bond the adhesive 
agent a relaxing state erf the adhesrve sheet body S; 
Fig. 3 is a view showing how to bond the adhesive 
agent 

Rg. 4 is a view showing how to bond the adhesrve 
agent 

Rg. 5 is a view showing how to bond the adhesrve 
agent 

Rg. 6 is a view showing how to bond the adhesive 
agent 

Rg. 7 is a view showing how to bond the adhesive 
agent 

Rg. 8 is a view showing how to bond the adhesive 
agent 

Rg. 9 is a view showing how to bond the adhesive 
agent 

Rg. 10(A), 10(B) and 10(C) are views showing 
operations of the centering shaft and the laminating - 
roller, wherein Rg. 10(A) is a view showing the 
operations at the positioning time of the centering 
shaft relative to the adhesive sheet body. Rg. 10(B) 
is a view showing the operations at the contact 
between the laminating roller and the adhesrve 
sheet body, and Rg. 10(C) is a view showing the 
operation when the laminating roller moves on the 
adhesive sheet body. 

Rg- 11(A). 11(B) and 11(C) are views showing 
operations of the peefing member, wherein Rg. 
1 1(A) is a view showing the state before the adhe- 
sive sheet body is extended. Rg. 11(B) is a view 
showing the state after the adhesrve sheet body is 
extended, and Rg. 11(C) is a view showing the 
state where the adhesive sheet body is peeled off 
from the adhesive agent; 

Rgs. 12(A) and 12(B) are views showing a state 
where the adhesive sheet body is extended 
between the angle restriction support rod and the 
leading support rod, wherein Rg. 12(A) is a simpli- 
fied front view and Rg. 12 (B) is a simplified side 
view; 

Rgs. 13(A) and 13(B) are views showing a state 
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where the peeling member is rotated so s to form 
the adhesive sheet body in an inverse Z -shape 
wherein Fig. 13(A) is a simplffied front view and Fig. 
13 (B) is a simplified side view; 
Rg. 14 is a view showing positions of each station; 5 
Fig. 15 is a view of a tower disc-shaped substrate 
onto which the adhesive agent is bonded, wherein 
Fig. 13(A) is a side view and Fig. 13(B) is a plan 
view. 

Fig. 16 is a view showing a manner for placing io 
another lower disc-shaped substrate on an upper 
disc-shaped substrate which is placed on a holding 
table; 

Fig. 17 is a view showing a state where two disc- 
shaped substrates that are placed on the holding is 
table receive a pressing force; 
Fig. 18 is a view showing an optical disc formed by 
laminating two disc-shaped substrates; 
Fig 19 is a block diagram showing steps in the 
method of laminating disc-shaped substrates 20 
according to the present invention; 
Fig. 20(A), 20(B) and 20(C) are views showing the 
adhesive sheet body, wherein Fig. 20(A) is a front 
view. Fig. 20(B) is a side view, and Fig. 20(C) is a 
side view showing the state where the release 2s 
paper is removed from the adhesive sheet body; 
Fig. 21(A) is a view showing the shape of the adhe- 
sive agent and 21 (B) is a view showing the shape of 
the release paper; and 

Fig. 22 is a schematic view showing a conventional 30 
method of laminating disc-shaped substrates using 
an adhesive agent 

[0032] A method of laminating disc-shaped substrates 
accorcfing to the present invention will be now described as 
with reference to Figs. 1 to 9 showing the steps for 
borxfing an adhesive agent S2 to a lower disc-shaped 
substrate D1. 

[0033] Before explaining the present invention with 
reference to Figs. 1 to 9. an adhesive sheet body S, 40 
which is prepared tor performing the present invention, 
is explained. The adhesive sheet body S comprises a 
carrier S1 formed of a fongbase. adhesive agent S2 
which is bonded onto the earner S1 and for med of syn- 
thetic resffi tape such as thin poryethytene and a release 46 
paper S3 tempcrarity bonded onto the surface of the 
adhesive agent S2 (See Fig. 1). 
[0034] Fig. 20<A) is a front view of the adhesive sheet 
body S. Fig. 20(B) is a side view of the adhesive sheet 
body S and Fig. 20(C) is a side view showing a state so 
where the release paper S3 is removed or peeled off 
from the adhesive sheet body S. 
[0035] The adhesive agent S2 forms a fixed medium 
for integrally laminating the disc-shaped substrates D1 
and D2 descrtoed later, and exxrprises a plurality of LP 55 
(bng-pJaying record>shaped sheets (or doughnut 
shape) (See Rg. 21(A)) each bonded onto the surface 
of the carrier S1 at regular intervals. There is employed 



a pressure sensitive adhesive agent as the adhesive 
agent S2 such as rubber-based adhesive agent. acryfx 
adhesive agent, sfficon adhesive agent and a vinyl 
adhesive agent It is possible to select the optimum 
thickness of the adhesive agent S2 depending on the 
kind of optica) disc to be designed. 
[0036] The release paper S3 is temporarily adhered to 
the adhesive agent S2 to cover the adhesive agent S2 
and has the same shape as that of the adhesive agent 
S2 (See Fig. 21(B)). 

[0037] The adhesive sheet body S has many holes P 
each penetrating the carrier S1, adhesive agent S2 and 
the release paper S3 at the same time when it is manu- 
factured. Each hole P is utilized for positioning the adhe- 
sive agent S2 relative to the holding table 2 using a 
centering shaft serving as a positioning member, 
described later. The release paper S3 is peeled off from 
the adhesive sheet body S when the adhesive sheet 
body S is supplied between a pressing body 1 and the 
holding table 2. 

[0038] Described next is a flow or series of steps of 
bonding the adhesive agent S2 onto the tower disc- 
shaped substrate D1. 

[0039] Rg. 1 shows a method of bonding the adhesive 
agent S2 and an apparatus for laminating the adhesive 
sheet body S wherein the adhesive sheet body S is 
released and unwound from a first supply roller 8. 
Bonded matter such as dust is removed from the adhe- 
sive sheet body S by a cleaning roOer 7 after the adhe- 
sive sheet body S unwound from the first supply roller 8. 
Thereafter, the adhesive sheet body S passes through a 
pitch feed roller 6. then it is supplied to a tension roller 
5A provided upstream relative to the holding table 2 
(hereinafter referred to as upstream tension roller 5A). 
The, adhesive sheet body S that passed through the 
upstream tension roller 5A then passes through a space 
between the holding table 2 and a laminating roller 1 
serving as a laminating member, and delivered to a ten- 
sion roller 5B provided downstream relative to the hold- 
ing table 2 (hereinafter referred to as downstream 
tension roller 5B). 

[0040] The hoWing table 2 is installed on a rotary table 
T and it rs moved right under the centering shaft 3 by the 
rotary motion of the rotary table T. 
[0041] The tower disc-shaped substrate Dl has been 
already placed on the hokfing table 2. The adhesive 
sheet body S receives a pressing force between the 
holding table 2 and pressing body 1 so as to allow the 
adhesive agent S2 to be bonded onto the surface of the 
lower disc-shaped substrate D1 which is placed on the 
holding table 2 in a state where the adhesive sheet body 
S is extended between the upstream tension roller 5A 
and the downstream tension roller 5B. After the adhe- 
sive agent S2 is bonded onto the surface of the lower 
disc-shaped substrate D1. the adhesive sheet body S 
passes through the downstream tension roller 5B, then 
it is supplied to a feed roOer 1 1 . 
[0042] The feed roller 1 1 is rjositivery driven so as to 
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move the adhesive sheet body S when necessary. 
[0043] The adhesive sheet body S fed from the feed 
roller 11 is wound by a winding roDer 13 through a hang- 
ing roOer 12. Since the hanging roller 12 is hung from 
the adhesive sheet body Sand it towers when the adhe- s 
sive sheet body S is fed from the feed roOer 11. A detec- 
tor 12A detects the towering position of the hanging 
rofler 12. and issues a detection signal The winding 
roller 1 2 ts rotated upon detection of the detection signal 
from the detector12A so as to wind the adhesive sheet w 
body S by a given amount In the flow of the adhesive 
sheet body S as set forth above, the adhesive agent S2 
is bonded onto the lower disc-shaped substrate D1. 
[0044] Meanwhile, the adhesive sheet body S is sup- 
plied between the holding table 2 and laminating roller 1 is 
in a state where the release paper S3 is removed from 
the adhesive agent S2 while the adhesive agent S2 is 
exposed on the lower surface of the adhesive sheet 
bodyS. 

[0045] An adhesive tape L is used as means for 20 
removing or peeling off the release paper S3 from the 
adhesive sheet body S. Referring to the function of the 
adhesive tape L, as illustrated in Fig. 1, the adhesive 
sheet body S first unwound from the supply roller 8 has 
the adhesive agent S2 adhered to the lower surface 2s 
thereof, and the release paper S3 is applied to the 
adhesive face of the adhesive agent S2. 
[0046] The adhesive tape L that is supplied from a 
supply roller 9 has an adhesive face confronting the 
adhesive sheet body S (namely, it is provided on the 30 
front side thereof), and the adhesive face of the adhe- 
sive tape L opposes the release paper S3 of the adhe- 
sive sheet body S and they contact each other at a 
guide roller 81. The adhesive tape L and the adhesive 
sheet body S respectively pass through the guide roller as 
81, cleaning rofler 7. pitch feed roller 6. upstream ten- 
sion roller 5A, then they are pressed against each other. 
As a resuH, the adhesive face of the adhesive tape L is 
bonded onto the release paper S3 of the adhesive sheet 
body S. 40 
[0047] After the adhesive sheet body S passes 
through the upstream tension roller 5A, the release 
paper S3 is peeled off from the adhesive sheet body S 
owing to adhesion of the adhesive tape L When the 
adhesive tape L received the release paper S3, it is 45 
wound by a winding roOer 10 so that the release paper 
S3 is collected. The reason why the release paper S3 is 
collected when it is separated from the adhesive sheet 
body S using the adhesive tape L is caused by the de- 
ference of adhesion, namely, the adhesion of the adhe- so 
sive tape L relative to the release paper S3 is greater 
than that of the adhesive agent S2 relative to the 
release paper S3. That is, the adhesive tape L is 
needed to have adhesion relative to the release paper 
S3 which is greater than the peeling strength of the 55 
release paper S3 relative to the adhesive agent S2. 
[0048] In such a manner, the release paper S3 is 
removed from the adhesive sheet body S that passes 



through the tension rofler 5A and suppfied between the 
holding table 2 and the laminating roller 1. and the 
adhesive agent S2 is exposed on the tower surface of 
the adhesive sheet body S. 

[0049] Briefly referring to the larrtnatjng roOer 1 serv- 
ing as a laminating member having an important func- 
tion according to the invention, it has a function to press 
the adhesive sheet body S to the lower disc-shaped 
substrate D1 so as to bond the adhesive sheet body S 
to the tower disc-shaped substrate D1 . 
[0050] Accordingly, it is preferable that the laminating 
roller 1 is formed of a layer made ol a ftexfole material at 
the outer periphery thereof, and has a heater built 
therein so that the entire laminating roDer 1 can be 
heated and the heating can be adjusted. The width of 
the laminating roller 1 is designed to be slightly wider 
than that of the lower disc-shaped substrate D1. The 
laminating roller 1 can roll and move, by a driving appa- 
ratus (not shown), in parallel with the adhesive sheet 
body S while it presses the tower disc-shaped substrate 
D1 When the bonding of the adhesive sheet body S on 
the entire surface of the kxver disc -shaped substrate D1 
is completed, the laminating roller 1 is moved away from 
the tower disc-shaped substrate D1 and returns to the 
original position. 

[0051] Meanwhile, the adhesive sheet body S is sup- 
ported between the upstream tension roller 5A and the 
downstream tension roller 5B while the adhesive agent 
S2 formed of an LP (long-playing record)-shaped 
(doughnut shaped) sheet is provided at the tower sur- 
face thereof. 

[0052] At this time if the lower end of the upstream 
tension roller 5A is sBghtfy higher than that of the down- 
stream tension roller 5B, the laminating can be per- 
formed in an excellent condition, described later. This is 
also important in technical point of view. 
[0053] H the adhesive sheet body S is moved, the 
adhesive sheet body S that is supported by the tension 
rollers 5A and 5B is fed in a state where a given tension 
is applied to the adhesive sheet body S by the driving of 
the feed roller 1 1 , as shown in Rg. 1. 
[0054] Then, when the adhesive sheet body S is 
stopped, the downstream tension roller 56 is slightly 
moved so that the tension is scarcely applied to the 
adhesive sheet body S (sratja! state). 
[0055] Subsequent** as shown in Rg. 3. the centering 
shaft 3 serving as a po si t ionin g member is towered so 
that the adhesive sheet body S (precisely, adhesive 
agent) is positioned relative to the tower disc-shaped 
substrate 01 by the projection (composed a first small 
diameter portion 31 and a second small diameter por- 
tion 32) provided on the tip end of the centering shaft 3. 
[0056] Meanwhile, at the instant when the projected 
of the centering shaft 3 enters the hole P of the adhe- 
sive sheet body S when the centering shaft 3 is lowered, 
the upstream tension rofler 5A is sBghtfy retracted so as 
to apply the tension to the adhesive sheet body S. At 
this time, the downstream tension rofler 5B is positioned 
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as it is. 

[0057] As mentioned above, when a slight tension is 
appfied to the adhesive sheet body S. the adhesive 
sheet body S becomes in a stable state without being 
v4xatedsothatthefjstsnrellcfiameterportxxi31 erf the s 
centering shaft 3 can be accurately inserted into the 
hole P of the adhesive sheet body a 
[0058] Further referring to the posrttoning of the adhe- 
sive sheet body by the centering shaft 3. when the 
centering shaft 3 is lowered, the projection (first small to 
cfiameter portion 31) provided at the lower end of a large 
diameter portion 33 is inserted into the hole P of the 
adhesive sheet body S, and the second small diameter 
portion 32 that is a part of the projection is engaged in a 
hole 21 defined in the boss (hereinafter referred to as a is 
boss hole) of the holding table 2 (see Fig. 10 A). At this 
time, the adhesive sheet body S and the lower disc- 
shaped substrate D1 are positioned concentrically. 
[0059] That is, the first small diameter portion 31 pro- 
vided at the tip end of the centering shaft 3 is inserted 20 
into the hole P of the adhesive sheet body S, and the 
second small diameter portion 32 of the centering shaft 
3 that is smaller than the f irst small diameter portion 31 
in diameter is inserted into the central hole H of the 
lower disc-shaped substrate D1 so that the centering 25 
shaft 3 is engaged in the boss hole 21. 
[0060] Accortfingfy, the adhesive sheet body Sand the 
lower disc-shaped substrate D1 are positioried eccen- 
trically. 

[0061] At this time, since the adhesive sheet body S is so 
tightened, it is positioned over the upper end of the 
small diameter portion 31 and contacts the lower sur- 
face of the large diameter portion 33. Accordingly, the 
adhesive sheet body S does not contact the surface of 
the tower disc-shaped substrate D1 so that the adhesive as 
agent of the adhesive sheet body S is accurately posi- 
tioned right over the tower disc-shaped substrate D1 . 
[0062] The adhesive agent is drawn through a small 
hole, not shown, provided on the holding table 2 and the 
lower disc-shaped substrate D1 is sucked and hekf by 40 
the holding table 2 without moving but remains posi- 
tioned on the holding table 2. 

[0063] When the adhesive sheet body S is disposed 
slightly inclined owing to the vertical relation between 
the upstream tension roOer 5A and the downstream ten- 45 
sk)nrdler5B, the adhesive sheet bodyS is tightened in 
an inclined state so that the first smail diameter portion 
31 provided at the hp end of the centering shaft 3 easily 
enters the hole P of the adhesive sheet body a 
[0064] Explaining the boss hole 21 provided on the so 
holding table, a boss body, not shown, is installed 
slightly vertically in the boss hole 21 . 
[0065] Accordingly, when the lower disc-shaped sub- 
strate D1 is placed on the holding table 2 in the previous 
step, not shown, the boss body protrudes from the boss ss 
hole 21 so that the tower disc-shaped substrate D1 is 
positioned in advance relative to the hokfing table 2. 
[0066] After the tower disc-shaped substrate D1 is 



placed on the holding table 2, me boss body stands by 
whfle it is retracted at the innermost of the boss hole 21, 
leading no obstruction of the laminating operation of the 
adhesive sheet body S on the holding fable 2. 
[0067] Then, the laminating roller 1 that stands by at 
the upper portion of the lower disc-shaped substrate D1 
is towered to contact one end of the tower disc-shaped 
substrate D1 that has been already positioned (see Rg. 
4). 

[0068] At this time, the centering shaft 3 compfetesfts 
function, and hence it rises immediately to return to the 
original position (see Fig.5) 

[0069] Subsequently as shown in Rg. 6. the laminat- 
ing roller 1 rolls on the tower disc-shaped substrate D1 
(precisely on the adhesive sheet body S on the lower 
disc-shaped substrate D1) in the direction denoted by 
the arrow. 

[0070] WHh the rolling operation of the laminating 
roller 1, the adhesive sheet body S is pressed against 
the tower disc-shaped substrate D1. and hence the con- 
tacting surface between the adhesive sheet body S and 
tower disc-shaped substrate D1 gradually enlarges. 
[0071] Finally, when the laminating roller 1 passes the 
other end of the tower disc-shaped substrate D1, the 
adhesive sheet body S is completely bonded onto the 
entire surface of the lower disc-shaped substrate D1. 
[0072] In such a special pressing manner, the adhe- 
sive agent S2 adhered to the tower surface of the adhe- 
sive sheet body S is bonded (transfened) to the surface 
of the tower disc-shaped substrate D1 while air bubbles 
or the like is not mixed or puckering is not generated 
therebetween. 

[0073] Meanwhile, the operations of the centering 
shaft 3 and the laminating roller 1 are described more in 
detail. 

[0074] Figs. 10(A). 10(B) arid 10(C) are views shewing 
the operations of the centering shaft 3 and laminating 
roOer 1. 

[0075] As shown in Fig. 10 (A), the projection (second 
small diameter portion 32) of the centering shaft 3 is 
engaged in the holding table 2 and the adhesive sheet 
body S is positioned over the upper end of the f irst smaJI 
diameter portion 31 of the projection in a state where 
the adhesive sheet body S is positioned That is, the 
adhesive sheet body S is in a stats ft contacts the large 
diameter portion 33 of the centering shaft 3. 
[0076] Further, since a slight tension is applied onto 
the adhesive sheet body S. the adhesive sheet body S 
does not contact the surface of the tower disc-shaped 
substrate D1, as mentioned above. 
[0077] Then, as shown in Rg. 10 (B), the laminating 
roller 1 is towered to contact one end of the laminating 
roOer 1. At this time, although a part of the adhesive 
sheet body S is pressed against the end of the lower 
c5sc-shaped substrate D1, the centering shaft 3 com- 
pletes its function and moves away from the tower disc- 
shaped substrate D1 since the positioning of the adhe- 
sive sheet body S reiative to the tower disc-shaped sdb- 
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state D1 is completed by the centering shaft 3 at this 
time. 

[0078] As shown in Fig. 10 (C), the laminating roller 1 
rotts on the lower disc-shaped substrate D1 white press- 
ing the adhesive sheet body S relative to the lower disc- s 
shaped substrate D1 . The adhesive agent S2 formed of 
the LP-shaped (doughnut shaped) sheet is moved from 
one end of the lower disc-shaped substrate D1 to the 
other end thereof in the manner that the bonded area 
between the adhesive sheet body Sand the tower disc- to 
shaped substrate D1 gradually enlarges in the direction 
from one end to the other end of the tower disc-shaped 
substrate D1. 

[0079] At this time, since the adhesive sheet body S is 
subsequently pressed against the lower disc-shaped is 
substrate D1 so as to remove the air therebetween in an - 
incfined state, air bubbles or the Eke does not enter 
between the adhesive agent S2 and the tower disc- 
shaped substrate D1 and puckering is not generated 
therebetween. As a resutt. the adhesive agent S2 is unj- 20 
formfy bonded onto the surface of the lower disc-shaped 
substrate Dt. 

[0080] Referring now back to Fig. 7, the laminating 
roller 1 rises and returns to the original position 
(denoted by two dotted and chain line) upon completion 2s 
of the bonding of the adhesive sheet body S relative to 
the tower disc-shaped substrate D1. At this time, the 
adhesive agent S2 is in a state where it is bonded onto 
both the adhesive sheet body S and the tower disc- 
shaped substrate D1. namely, in a state where the 30 
adhesive agent S2 is bonded onto both the earner S1 of 
the adhesive sheet body Sand the surface of the tower 
disc-shaped substrate D1. 

[0081] Then, as shown in Rg. 8. a peefing member 4 
that is positioned downstream relative to the hotting 35 
table 2 traverse over the lower cfsc-shaped substrate 
D1 placed on the holding table 2. Since the viscosity of 
the adhesive agent S2 relative to the surface of the 
lower disc-shaped substrate D1 is greater than that rel- 
ative to the carrier S1, the adhesive sheet body S and 40 
the adhesive agent S2 (precisely, the carrier S1 and the 
adhesive agent S2) are surely peeled off when the peel- 
ing member 4 traverses. Since the tower disc-shaped 
substrate D1 is sucked and held by the hokfing table 2 
as mentioned above, the peefing operation canbeaccu- 46 
ratefy performed. 

[0082] The adhesive sheet body S is peeled off from 
the tower disc-shaped substrate D1 (precisely, the 
adhesive agent S2 on the tower disc-shaped substrate) 
and becomes free upon completion of the traverse of so 
the peeling member 4. 

[0083] The function of the peeling member 4 is now 
explained. The peeling member 4 comprises a rotating 
base 41 (rotating on its own axis) and two support rods 
respectively fixed to the base 41, and it is reciprocaDy 55 
movable so as to move across (traverse) over the hold- 
ing table 2, 

[0084] The two support rods comprise an angle 



restricoon support rod 42 that is a farvshaped rod body 
in cross section, and a leading support rod 43 that is a 
circular rod body having a small diameter. An arc of the 
fan-shaped rod body does not always conform to the 
shape formed in accordance with the length of the 
radius. The leading support rod 43 and the angle 
restriction support rod 42 are provided at positions 
remote from the center of the base 41 by given intervals. 
[0085] The angle restriction support rod 42 supports 
the adhesive sheet body S in a state where the adhe- 
sive sheet body S and the lower disc-shaped substrate 
D1 do not contact each other to keep a sSght gap there- 
between. The angle restriction support rod 42 has an 
acute angle portion 42A for peeling off the adhesive 
sheet body S while keeping an acute guiding angle a. 
that is acute (90 0 or less) relative to the tower disc- 
shaped substrate D1. The shape of the angle restriction 
support rod 42 is not limited to that set forth above, if it 
has the acute angle portion 42A. 
[0086] To peel off the adhesive sheet body S from the 
tower disc-shaped substrate D1. the peeling member 4 
is first rotated about 180 0 in a state where the adhesive 
sheet body S is interposed between the angle restric- 
tion support rod 42 and the leading support rod 43 (see 
Fig. 1 1 (A)), thereby forming the adhesive sheet body S 
in an inverse Z-shape (see Fig. 1 1 (B)). Preferably, the 
leading support rod 43 may be rotated in an over extent 
to assume a position where the acutG angte portion 42A 
of the angle restriction support 42 affords the guide 
angle a. At this time, the adhesive sheet body S is 
extended between the angle restriction support rod 42 
and the leading support rod 43. 
[0087] Then, when the peefing member 4 is moved in 
parallel with the holding table or the tower (fce-shaped 
substrate D1 so as to traverse over the holding table 2. 
the angle restriction support rod 42 of the peeling mem- 
ber 4 traverses in the manner that it supports the adhe- 
sive sheet body S in a state where the adhesive sheet 
body S and the tower disc-shaped substrate D1 do not 
contact each other to keep a slight gap therebetween, 
and it is pulled up by the leading support rod 43. In this 
case, the adhesive sheet body S is peeled off from the 
surface of the tower disc-shaped substrate D1 at an 
acute angle relative to the tower disc-shaped substrate 
D1, namely, in a state where the former is positioned at 
an acute angle relative to the tatter owing to an obfjque 
plane 42U of the angle restriction support rod 42 (see 
Rg- 11(C))- 

[0088] The shape of the angle restriction support rod 
42 is not fimited to that set forth above, if it has the acute 
angle portion 42A, for example. Fig. 12 shows a modi- 
fied example of the angle restriction support rod 42. 
[0089] Figs. 12(A) and 12(B) are views showing a 
state where the adhesive sheet body S is interposed 
between the angle restriction support rod 42 and the 
leading support rod 43, wherein Rg. 12(A) is a simpli- 
fied front view and Fig. 12 (B) is a simplified side view. 
[0090] Figs. 13(A) and 13(B) are views showing a 
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stale where the peeling member 4 is rotated so as to 
farm the adhesive sheet body S in an inverse Z-shape 
wherein Fig. 13(A) is a simpffied front view and Rg. 13 
(B) is a simpffied side view. 

(0091] fcn this modified example, the angle restriction s 
support rod 42 is triangular in dose section and has the 
acute angle portion 42A. 

[0092] H the guiding angle a of the adhesive sheet 
body S is acute, the adhesive agent S2 of the adhesive 
sheet body S is uniformly peeled off without adhering to w 
the carrier Si of the adhesive sheet body S. 
[0093] For example, if the guiding angle a is obtuse 
(90° or more), a part of the adhesive agent S2 is fre- 
quentfy adhered to the carrier S1 of the adhesive sheet 
body S. is 
[0094] The inventor of the application experimentally 
confirmed that the peeling operation is smoothly per- 
formed. 

[0095] After the adhesive sheet body S is peeled off 
from the lower disc-shaped substrate D1. the holding so 
table 2 installed on a rotary table T at the station X is 
quickly moved to the next station Y That is, the holding 
table 2 at the first station X on which the adhesive agent 
S2 is bonded onto the lower disc-shaped substrate D1 
is moved to the next station Y (see Fig. 14). Thereafter, ss 
the peeling member 4 returns to the original position 
and becomes in the initial state shown in Rg 2. 
[0096] The adhesive agent S2 is bonded onto the 
tower disc-shaped substrate D1 as described above, 
and hence the adhesive agent S2 is unhormty bonded so 
onto the lower disc-shaped substrate D1 as shown in 
Fig. 15. 

[0097] In the next station Y. another upper disc- 
shaped substrate D2 is overlaid and ptaced on the tower 
disc-shaped substrate D1 onto which the adhesive as 
agent S2 is bonded (see Fig. 16). Since the lower and 
upper disc-shaped substrates D1 and D2 that are over- 
laid on each other are not subjected to press applica- 
tion, they are not firmly laminated with each other. 
Accordingly, the holding table 2 is moved to a third sta- 40 
tkxi Z (see Fig. 14) where two disc-shaped substrates 
D1 and D2 are subjected to press appfication to be com- 
pletely bonded orito each other. 
[0098] Fig. 17 shows a state where the lower disc- 
shaped substrate D1 and upper disc-shaped substrate 4s 
02 that are placed on the holding table 2 are pressed 
against each other by a pressing body 100 (in this case, 
the holding table 2 rises). The pressing body 100 used 
here is hemispherical and formed of a flexible material. 
When the thus overlaid two disc-shaped substrates D1 so 
and D2 receive the pressing force between the pressing 
body 100 and holding table 2, they are bonded strongly 
to each other. 

[0099] Accordingly, the laminating roDer 1 can press 
the upper disc-shaped substrate D2 in the manner that 55 
the contact portion (pressing portion) between itself and 
the lower drsc-shaped substrate D1 increases gradually 
from the central portion to the outer portion (radially). As 



a result, air bubbles or the fre is not contained between 
the lower disc-shaped substrate D1 and upper disc- 
shaped substrate D2. In the manner set forth above, the 
tower o5sc-shaped substrate D1 and upper disc-shaped 
substrate D2 are cornpletety bonded onto each other, 
thereby forming a high quality optical disc (See Fig. 18). 
[0100] Fig. 19 is a block diagram showing main lami- 
nating steps 1 to 6 of the 1 disc-shaped substrates. 
[0101] Although the present invention has been 
described with reference to the preferred embodiment 
it is not limited to this embodiment but can be modified 
variously without departing from the spirit of the claim. 
[0102] Concrete means used to carry out the method 
of laminating disc-shaped substrates is not limited to 
those in the preferred embodiment as illustrated in the 
accompanies drawings. 

[0103] For example, the construction of the laminating 
roller used in the present invention may be of any type 
having no heating means therein. The moving direction 
of me laminating rofler far pressing the adhesive sheet 
body onto the disc-shaped substrate may be left to right 
in addition to right to left shown in Fig. 6. 
[0104] Further, the peeling member may be of any 
means for holding and stretching the release paper in 
addition to the peeling member as disclosed in the pre- 
ferred embodiment 

[0105] Vvrmtheajrarxjemertoftoernethcdor^ 
ing the disc-shaped substrates according to the present 
invention, the adhesive agent separated from the adhe- 
sive sheet body can be uniformly bonded onto the sur- 
face of the lower disc-shaped substrate without 
containing air bubbles or the Eke and puckering is not 
generated therebetween. Different from the conven- 
tional method using UV cured resin, trie developing step 
of the adhesive agent and the irradiating step of UV are 
respectively drspensed with, thereby reducing the man- 
ufacturing steps of the storage disc. 
[0106] When two disc-shaped substrates are bonded 
to complete the optical disc, the thickness of the inter- 
mediate layer (adhesive agent layer) between two disc- 
shaped substrates can be easily changed by merely 
changing the thickness of the adhesive agent bonded 
onto the adhesive sheet body. It is possWe to automate 
the bonding of the adhesive agent on one of disc- 
shaped substrates, thereby enabling the very effective 
sequential laminating steps, by merely changing the 
thickness of the adhesive agent bonded onto the adhe- 
sive sheet body. 

[0107] The features disclosed in the foregoing 
description, in the claims and/a in the accompanying 
drawings may. both separately and in any combination 
thereof, be material for realising the invention in diverse 
forms thereof. 

Claims 

1. A method of laminating disc-shaped substrates 
corrxxising preparing an adhesive sheet body (S) 
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comprising a plurality of adhesive agents (S2) each 
covered with a release paper (S3). peeling off the 
release paper (S3) from the adhesive sheet body 
(S). positioning the adhesive sheet body (S) from 
which the release paper (S3) is peeled off over a 5 
lower disc-shaped substrate (D1), pressing the 
adhesive sheet body (S) to allow the adhesive 
agent (S2) adhered to the lower surface of the 
adhesive sheet body (S) to bond or transfer onto a 
surface of the lower disc-shaped substrate (D1), w 
peeling off the adhesive sheet body (S) from the 
adhesive agent (S2) bonded onto the surface of the 
lower disc-shaped substrate (Dl), placing an upper 
disc-shaped substrate (D2) on the lower disc- 
shaped substrate (D1), pressing the upper disc- is 
shaped substrate (D2) against the lower disc- 
shaped substrate (D1), thereby bonding the lower 
disc-shaped substrate (D1) and the upper disc- 
shaped substrate (D2). 

20 

2. A method of laminating disc-shaped substrates 
comprising the steps of: 

(1) preparing an adhesive sheet body (S) com- 
prising a plurality of adhesive agents (S2) each 25 
covered with a release paper (S3); 

(2) peeling off the release paper (S3) from the 
adhesive sheet body (S); 

(3) positioning each adhesive agent (S2) of the 
adhesive sheet body (S) over a lower disc- 30 
shaped substrate (D1) using a posrrjoning 
member; 

(4) pressing the adhesive sheet body (S) from 
which the release paper (S3) is peeled off 
against the lower disc-shaped substrate (D1) to as 
aDow the adhesive agent (S2) adhered to the 
lower surface of the adhesive sheet body (S) to 
bond onto a surface of the lower substrate (D1) 

by moving a laminating member from one end 
of the lower disc-shaped substrate (D1) to the 40 
other end thereof; 

(5) peeling off the adhesive sheet body (S) 
from the adhesive agent (S2) bonded onto the 
lower disc-shaped substrate pi) using a peel- 
ing member; 45 

(6) placing an upper cSsc-shaped substrate 
(D2) on the tower disc-shaped substrate (D1); 
and 

(7) pressing the upper disc-shaped substrate 
(02) against the tower disc-shaped substrate so 
(Dl) to integrally laminate the disc-shaped sub- 
strates ((D1) and D2). 

3. The method of laminating disc-shaped substrates 
according to Claim 2, further irctudlng a step of cot- 55 
(acting the release paper (S3). 

4. The method of laminating disc-shaped substrates 



according to Claim 3, wherein the step of collecting 
the release paper (S3) is performed using an adhe- 
sive tape having an adhesion relative to the release 
paper (S3) which is greater than that of the adhe- 
sive agent (S2) relative to the release paper (S3). 

5. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (3) is per- 
formed in a state where a weak tension is appfied to 
the adhesive sheet body (S). 

6. The method of laminating disc-shaped substrates 
according to Claim 2. wherein the step of (3) is per- 
formed by inserting the tip end of a centering shaft 
(3) serving as the positioning member into a hole 
(P) of the adhesive sheet body (S) 

7. The method of laminating disc-shaped substrates 
according to Claim 2. wherein the adhesive sheet 
body (S) used in the step of (3) is slightly inclined 
relative to the tower disc-shaped substrate (D1). 

8. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the laminating mem- 
ber used in the step of (4) is a rolling laminating 
roller. 

9. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the peeling in the 
step of (5) is performed by the peeling member that 
traverses over the tower disc-shaped substrate 
(D1). 

ia The method of laminating disc-shaped substrates 
according to Claim 9,, wherein the peeling member 
peels off the adhesive sheet body (S) from the 
adhesive agent (S2) while supporting the adhesive 
sheet body (S) in a state where the adhesive sheet 
body (S) and the lower disc-shaped substrate (Dl) 
do not contact each other to keep a slight gap ther- 
eoetween. 

11. The method of laminating disc-shaped substrates 
according to Claim 9. wherein the peeling member 
has two support rods and the adhesive sheet body 
(S) is extended between these two support rods. 

12. The method of laminating disc-shaped substrates 
according to Claim 9. wherein the peeling member 
peels off the adhesive sheet body (S) at an acute 
angle between the adhesive sheet body (S) and the 
tower disc-shaped substrate (D1). 

13. A method of laminating disc-shaped substrates 
comprising the steps of: 

(1) preparing an adhesive sheet body (S) com- 
prising a pturaSty of adhesive agents (S2) each 
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covered with a release paper (S3); 

(2) peeling off the release paper (S3) from the 
adhesive sheet body (S); 

(3) positioning each adhesive agent (S2) of the 
adhesive sheet body (S) over a lower disc- s 
shaped substrate (D1) by inserting the tip end 

of the positioning member into the hole (P) of 
the adhesive sheet body (S); 

(4) pressing the adhesive sheet body (S) from 
which the release paper (S3) is peeled off to 
aDow the adhesive agent (S2) adhered to the 
lower surface of the adhesive sheet body (S) to 
bond or transfer onto a surface of the lower 
disc-shaped substrate (D1) by moving a rolling 
laminating roller from one end of the lower disc- 
shaped substrate (D1) to the other end thereof; 

(5) peeling off the adhesive sheet body (S) 
from the adhesive agent (S2) bonded onto the 
surface of the lower disc-shaped substrate (D1 ) 
in the manner that the peefing member 
traverses while supporting the adhesive sheet 
body (S) in a state where the adhesive sheet 
body (S) and the lower disc-shaped substrate 
(D1) do not contact each other to keep a slight 
gap therebetween. 

(6) placing an upper disc-shaped substrate 
(D2) on the tower disc-shaped substrate (D1); 
and 

(7) pressing the upper disc-shaped substrate 
(D2) against the tower disc-shaped substrate 30 
(D1) to bond the lower disc-shaped substrate 

(D 1) and the upper disc-shaped substrate (D2). 

14. A laminating apparatus for laminating disc-shaped 
substrates comprising a hokfing table (2) to place a 35 
tower disc-shaped substrate (Dt) thereon, support- 
ing members (tension roBers 5A. 5B) for extending 

an adhesive sheet body (S) therebetween at a 
given interval over the holding table (2). a centering 
shaft (3) for positioning the adhesive sheet body «o 
(S). a laminating roller (1) tor pressing the adhesive 
sheet body (S) against the tower disc-shaped sub- 
strate (D1) to bond the adhesive sheet body (S) 
onto the tower disc-shaped substrate pi) whfle 
moving on the lower dec-shaped substrate (D1) 4s 
from one end thereof to the other thereof, and a 
peefing member (4) tor peefing off the adhesive 
sheet body (S) bonded onto the tower disc-shaped 
substrate (D1) from the lower disc-shaped sub- 
strate pi). 50 

15. The laminating apparatus for laminating disc- 
shaped substrates according to Claim 14, wherein 
the centering shaft (3) comprises a second small 
diameter portion (32) that is inserted into a boss 55 
hole (21) of the holding table (2), a first small diam- 
eter portion (31) thai is insertBd sito the hole (P) of 
the adhesive sheet body (S) , and a targe diameter 



portion (33) that contacts the back surface of the 
adhesive sheet body (S). 

16. The laminating apparatus for laminating disc- 
shaped substrates according to Claim 14, wherein 
the peeling member (4) comprises a base (41) that 
traverses and rolls, a leading support rod (43) and 
an angle restriction support rod (42) respectively 
provided at positions remote from the center of the 
base (41) by given intervals. 

17. The laminating apparatus for laminating disc- 
shaped substrates according to Claim 16. wherein 
the angle restriction support rod (42) of the peeling 
member (4) has an acute angle portion (42A) by 
which the adhesive sheet body (S) is peeled off 
from the tower disc-shaped substrate (D1) at an 
acute guiding angle (a). 
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FIG. 3 
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FIG. 11 (A) 
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FIG. 11 (B) 
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FIG. 11 (C) 
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FIG. 16 




F I G. 1 7 
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FIG- 19 



SIFP1 



PREPARING AN ADHESIVE SBEEIBODY COMPRISING A PLURALITY OP ADHESIVE AfBflS EACH 
COYESED IITH A RELEASE PAPES 



4 



STCP2 



PEELING OFF THE RELEASE PAPES FROM THE ADHESIVE SHEETOCDY 



srep3 



POSITIONING EACfl ADHESIVE AG5NT CF HE ADHESIVE SHEETBODY OVES A LOWS DISC-SHARED 
SUBSTRATE USING A POSITIONING mm 



PRESSING THE ADHESIVE SBEEIBODY FEU 1HICH THE RELEASE PAPEH IS PEELID OFF AGAINST 
THE LOVER DISC-SHAPED SUBSTRATE ID ALLOT THE ADHESIVE AGENT ADHE8ED TO THE LOtEB 
SURFACE OF THE ADHESIVE SBEEIBODY TO BOND ONTO A SURFACE OF THE LOVER SUBSTRATE 



PEELING OFF THE ADHESIVE SHEETBODY FROM THE ADHESIVE AGENT BUNDED ONTO THE LOWES 
DISC-SHAPED SUBSTRATE USING A PEELING ffiMBffl 



STEPS 



PLACING AN UPPER DISC-SHAPED SHBSISATE ON THE LOVER DISC-SHAPED SUBSTRATE 



STCP7 



PRESSING THE UPPER DISC-SHAPED SBSIRATE AGAINST THE LOVES DISC-fflAPED SUBSTRATE 
TO BflEGRALLY LAMINATE THE DISC-SHAPED SUBSTRATES 



24 



EP0932149A2 



F I G. 2 O (A) 






si 



S2.S3 
P 




FIG. 2 O (B) 




FIG. 20 (C) 



S1 p 



S2 



25 



EP 0 932 149 A2 

FIG. 2 1 (A) 
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FIG. 2 1 (B) 
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